SUMMARY A right ventricular endomyocardial biopsy specimen from a 30-year-old male with chronic progressive external ophthalmoplegia, retinal pigmentation and complete atrioventricular block (KearnsSayre syndrome) was examined in the electron microscope. There was a proliferation of mitochondria between the myofibrils and beneath the sarcolemma. Many of the mitochondria showed morphologic abnormalities not previously described in this condition. There were associated accumulations of glycogen. A CPEO, but the pathophysiologic relationships between syndromes including CPEO are obscure. Although some clinical descriptions suggest cardiac involvement in CPEO, the first confirmed report is that of Sandifer,4 whose patient had histologically proved ocular myopathy, an apical systolic murmur and an ECG that showed an irregular bradycardia as low as 20 beats/min, absence of P waves and QRS prolongation. In 1958 Kearns and Sayre5 described two cases of the syndrome that bears their name, which is characterized by CPEO, atypical retinitis pigmentosa and atrioventricular (AV) block. Kearns6 later reviewed the condition and described nine cases, including pathologic examination of the heart at autopsy in one patient. These and subsequent case reports show that cardiac conduction defects may precede the development of potentially fatal complete AV block in young patients. The pathologic nature of the cardiac condition is unclear and the few reports of examination by gross inspection or light microscopy show no specific abnormality. However, electron microscopy of a myocardial biopsy specimen in a 
CHRONIC progressive external ophthalmoplegia (CPEO), first described by von Grafe in 1868,1 is a myopathic condition of insidious onset and progress that may be associated with a normal life expectancy.2 It may be linked with a wide variety of features, including weakness of the facial, pharyngeal and peripheral muscles, cerebellar ataxia, deafness, small stature, pigmentary degeneration of the retina, abnormal electroencephalographic findings and increased protein content of the cerebrospinal fluid. Drachman3 reviewed the clinical syndromes associated with CPEO, but the pathophysiologic relationships between syndromes including CPEO are obscure. Although some clinical descriptions suggest cardiac involvement in CPEO, the first confirmed report is that of Sandifer,4 whose patient had histologically proved ocular myopathy, an apical systolic murmur and an ECG that showed an irregular bradycardia as low as 20 beats/min, absence of P waves and QRS prolongation. In 1958 Kearns and Sayre5 described two cases of the syndrome that bears their name, which is characterized by CPEO, atypical retinitis pigmentosa and atrioventricular (AV) block. Kearns6 later reviewed the condition and described nine cases, including pathologic examination of the heart at autopsy in one patient. These and subsequent case reports show that cardiac conduction defects may precede the development of potentially fatal complete AV block in young patients. The pathologic nature of the cardiac condition is unclear and the few reports of examination by gross inspection or light microscopy show no specific abnormality. However, electron microscopy of a myocardial biopsy specimen in a single case reported recently7 revealed increased numbers of structurally normal mitochondria.
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Electron Microscopy
The myofibrils were arranged in parallel arrays that showed focal areas of separation caused by a proliferation of mitochondria ( fig. 6) from the right and left ventricles were examined. Light microscopy showed interstitial fibrosis, hypertrophy of myocardial fibres and thickening of the endocardium. Electron microscopy showed a proliferation of mitochondria that were morphologically normal. The changes were said to be indistinguishable from those of ordinary hypertrophy. Intracardiac pressures were normal. There were no valvular abnormalities that might give rise to cardiac hypertrophy. In our patient 2, there was a proliferation of mitochondria that showed morphologic abnormalities associated with accumulations of glycogen. However, no intramitochondrial crystalline inclusions were seen, so the cardiac muscle changes differed from the skeletal muscle changes reported in CPEO.
Cardiac involvement in neuromuscular disease includes abnormalities of both myocardial and specialized conducting tissue, either of which may be preferentially affected. In Friedreich's ataxia" and progressive muscular dystrophy'0 myocardial involvement may result in death due to congestive cardiac failure. Despite the presence. of ultrastructural changes in the myocardium, the lack of clinical heart disease other than conduction defects, with normal intracardiac pressures in our patient 2 and in other case reports,7' 18 suggests that the metabolic abnormality in Kearns-Sayre syndrome preferentially affects conducting tissue. Furthermore, the progression of intraventricular conduction defects to complete AV block in Kearns-Sayre syndrome appears to be more frequent than in patients with similar defects of other etiology. In a population study,19 41% of 248 participants with left-axis deviation had no clinical evidence of heart disease and had no excess incidence of heart disease morbidity or mortality during an average observation period of 4 years. In patients with combined left-axis deviation and right bundle branch block, the risk of progression to complete AV block is 6% per year of follow-up20 or less.2' Neither left-axis deviation nor bifascicular block are generally considered to be sufficient indications for prophylactic permanent pacing. Intraventricular blocks in Kearns 
